The functional role of serotonergic projections from the median raphe nucleus (MRN) to the dorsal hippocampus (DH) in anxiety remains understood poorly. The purpose of the present research was to examine the functional role of this pathway, using the contextual fear conditioning (CFC) model of anxiety. We show that intra-MRN microinjection of mirtazapine, a noradrenergic and specific serotonergic antidepressant, reduced freezing in CFC without affecting general motor activity dose-dependently, suggesting an anxiolytic-like effect. In addition, intra-MRN microinjection of mirtazapine dose-dependently increased extracellular concentrations of serotonin (5-HT) but not dopamine in the DH. Importantly, intra-DH pre-microinjection of WAY-100635, a 5-HT 1A antagonist, significantly attenuated the effect of mirtazapine on freezing. These results, for the first time, suggest that activation of the MRN-DH 5-HT 1A pathway exerts an anxiolytic-like effect in CFC. This is consistent with the literature that the hippocampus is essential for retrieval of contextual memory and that 5-HT 1A receptor activation in the hippocampus primarily exerts an inhibitory effect on the neuronal activity.
Although the dorsal raphe nucleus and its projections (e.g., to the amygdala or the medial prefrontal cortex) have been well implicated in depression and anxiety, the role of the median raphe nucleus (MRN) and its projections (e.g., to the dorsal hippocampus [DH] ) has been only recently investigated (Andrade et al., 2013; Deakin, 2013) . It has been proposed that the MRN acts to inhibit the consolidation and retrieval of aversive memories through serotonergic projections to the DH (Deakin, 2013) . This is in line with research regarding depression because the MRN-DH pathway in depression is hypoactive, which leads to ruminations, and successful antidepressants act to stimulate this pathway (Deakin, 2013) . However, the role of the MRN-DH pathway in anxiety is still unclear.
Contextual fear conditioning (CFC) is a well-established model for generalized anxiety (Luyten et al., 2011) . In a typical CFC experiment, animals are given unsignaled electrical footshocks in a conditioning chamber (i.e., contextual conditioning) and 24 h later exposed to the same chamber again. Conditioned responses to the aversive context (i.e., freezing behavior) are used as a measure of anxiety. Acute systemic administration of selective serotonin (5-HT) reuptake inhibitors (SSRIs) and 5-HT 1A receptor agonists before re-exposure to the footshock chamber reduces the expression of CFC, an anxiolytic-like effect (for a review, see Inoue et al., 2011) . Moreover, systemic administration of mirtazapine, a noradrenergic and specific serotonergic antidepressant, reduces the expression of CFC and increases extracellular 5-HT levels in the DH but not the prefrontal cortex (Kakui et al., 2009; Yamauchi et al., 2012; An et al., 2015) . The anxiolytic-like effect of systemic mirtazapine was reversed by a selective 5-HT 1A receptor antagonist, WAY-100635 (Kakui et al., 2009) . Bilateral microinjection of a selective 5-HT 1A receptor agonist into the hippocampus or amygdala but not medial prefrontal cortex decreases the expression of CFC (Li et al., 2006; Matsuzaki et al., 2011) . Furthermore, microinjection of mirtazapine into the MRN but not the DH or amygdala reduces the expression of CFC (An et al., 2013) . Because the DH receives heavy 5-HT
